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\/é 2" YEAR 10 Mathematics
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G0 VECTORS & MATRICES
Name:  Eipapeth Kot (10 Trust )
Teacher: Ms. Li, Mr. So & Mr. Wong
Date oftask:  Friday, December 14, 2012 Time allowed: 95 mins

Student's Performance in Different Criterion

INSTRUCTIONS:

Read the instructions for all questions carefully.

Show all work, steps and proper units.

Ask the tfeacher for scrap paper, but any work on the scrap paper will NOT be marked.
Write in PENCIL.

NOT allowed to use any electronic devices, such as franslators.

® ¢ 6 ¢ 0 o

Allowed to use GDC.

ASSESSMENT:

€ Read the criteria descriptors carefully before you start your work. This will give you a clear
understanding of what is required and what a quality piece of work for this task must include. This
way you give yourself the best chance of achieving the highest level in this task.

9 This task assesses Criteria B & D considering ALL the questions.
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Criterion B: INVESTIGATING PATTERNS (ONLY APPLICABLE TO QUESTION IN PART 1)

Student’s self-
evaluation

Teacher’s
Final Grade

it Task Specific Rubric 180 Published Bescriptor
0 The student does not reach a | The student does notreach astandard
standard described by any of the | described by any of the descriptors
descriptors given below. given below.
The student performs appropriate | The student applies, with some
1-2 calculations (in (a) to (c), in (g). to (i), | guidance, mathematical problem-
Do Maths and in (k) to (m)) in order to recognize | solving techniques to recognize simple
simple patterns. patterns.
The student
3-4 The student correctly solves (d) and ® ielectsand a_pplles mgfhemohccl
: problem-solving fechniques to
General (e) and suggests general rules in parts ;
(f) and (n) recognize patterns, and
Rule ¢ ® suggests relationships or general
rules.
The student
The student describes relationships (in | ® selects and applies mathematical
(i) and (n)) mathematically, and problem-solving fechniques to
5-6 connects the various relationships. |If recognize patterns,
Test it a student has drawn conclusions | ® describes them as relationships or
consistent with their findings in part 2 general rules, and
(g). credit may be given here. @ draws conclusions consistent with
findings.
The student
@ selects and applies mathematical
The student is able to correctly prove problem-solving techrigues to
7-8 h tically all 1h Lot Pt recognize patterns,
samemshediy € JECHONIIES: | o describes them as relationships or
Prove it and rules seen in the task, and is

successfulin (j) and (n).

general rules,

® draws conclusions consistent with
findings. and

® provides justifications or proofs.
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Criterion D: RerLecTion (only applicable to question in Part 2).

Student’s self-
evaluation

Teacher’s
Final Grade

bt Task Specific Rubric B0 Published Descrintor
The student does not reach
0 a standard described by The SFudent does not reach a gtandard
; described by any of the descriptors
any of the descriptors ”
b given below.
given below.
The student’s answers to | The student attempts to explain
questions (a) and (b) yhether his or her results make sense
] ; ¢ in the context of the problem.

1-2 dgscr1be ﬁhe. meaﬂ1”g of The student attempts to describe
h1s/her findings 1in real the importance of his or her findings
life. in connection to real 1life.

The student correctly but briefly
explains whether his or her results
make sense in the context of the
The student’'s answers to | problem.
questions (c) (i) to (iv) | The student describes the

3-4 comment on how his / her | importance of his or her findings
findings make sense in | in connection to real life where
real life situation. appropriate.

The student attempts to justify
the degree of accuracy of his or her
results where appropriate.
. The student critically explains
Ln quest1gn (d), the whether his or her results %ake sense
student 15 able L0 | in the context of the problem.
recognize and explain the | The student provides a detailed
applications seen 1in the | explanation of the importance of

5-6 vector operations. In| his or her findings in connection to
question (e), the student | real life.
has explained how this | The student justifies the degree
answer makes sense in the | ©F accuracy of his or her results

context of this problem.

where appropriate.
The student suggests improvements to
his or her method where appropriate.
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A Special Matrix

Part1
This section is assessed against criterion B only

You should spend 45-50 minutes on this section, and you are advised to make full use of
your GDC.

Consider the following matrices:

L

2 1
1 2

)

M=(§ g) and N=(§ i)

(a) Find the matrix L?

=)0 e)

441 -?»*3) 5 4
:(.M 4 ) Tl s BY o,

(b) Find the matrix M2

M= (55 630%)

) 9+ & 6+6) .55 [2

' ((0+6 4t9 (IQ 137 4
\
L

(c) Find the matrix N2

1

MQ

4o 3 k 3)
b+ A |1+l2) - 25 24
(|2+|2 O +b ) (-’14 57,

H

\/
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A student, Xavi, puts forward the following hypothesis:

If A is a matrix of the form (a+1 ail)thenAzisoftheform (b-;l b-?—l)
. A J o .
(d) Find A? \,\AM&O,A'*/W 4{’\ - , et
J
at1 o G+ O
A? :(Q o«+\)(0 ot
= [b+l ‘
b { <
Mt o e Q.
2+, 2
Az(g Q%—l)
.(3;, 2} _[aR) @
2 3 )4 o\l

X
(e) Is Xavi right?

Accordm% to the Qiculetions in part A, T 1S proren that Xowiy e rGht

; ; t because (NN he 15 got

when 6=, A= (2 2)) He 18 righ m-u

 uten A2e (2 2) (33 2+\ the  form a'f ( ‘_’”') , when he put
20033 At the power O-f Q with the

- (IlIQ;:’l [é G‘CM]PQ abore , it OShowt tat
Y obe2 A2 r(’&tlbj equals to ( bb'f'l o2
SoOALs [ll'*‘

i w_,f,)equwwm{bm bg Xaw i ( bz| b'lr:l . %}{

(f) If your answer to (e) is “yes”, is Xavi always right? Explain.
If your answer to (e) is “no”, why is he wrong? Explain.

he hot creoted i ne %emal form 'POY A2 Yl —Parmu,la +hat XAyl

5 Qlogse y a 'nno!/}.go ol [

mmi&r_mmt_m;mhm_fu_pm A the ansuer will chil be (}J(
dii & bt | ) j o

( a' ﬁ-H) and (b b( YPSPpcﬁueﬂ.%
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(g) Find the matrix LM

= () 5s
_ (b6t 4+3)
i (e)+4 n+b

(37,

(h) Find the matrix MN

e (32) (55
_{tb 0i+8)
'(%+q b+ 12

5 13
:(:} \%)#

(i) Find the matrix LN

(2 1y [4 3
- (' 1) <3l+ )
_ (83 bl
'(LHb 3+8

[ |o>
- ( [O I fz\
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Another student, Messi, puts forward the following hypothesis:
If A is a matrix of the form (a +1 a

a+1)andBiSOfthef0rm (b+1 b )

b b+1

then the matrix AB is always of the form (C -Z : c j_ 1) ’

(j) Prove (or disprove) Messi’s hypothesis ﬁ\

e b =
(| oag = (G‘;{Qzl) ( b;l b+‘> b (C::‘ c-H) ,// e M(‘”"’L

] -

Lb+d b ) J(\"ﬂ

B:( b+d

e (O‘o-:-d de>(b+bd E—r

_( e+ C >
& C+\ 7/«

AB i&alg)axd&’ n fjm]porm o\ (Ci!

c c:-m),

G
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Now go back to the original matrices.

(k) Find L3

e (A (2 (0 )
o2 Tl .
(5 2054

3t AR 0N
4

() Find L#

bos (] 1‘ (%2303 2)(72)
LY
)j+- 54 4 )

. 25+lla Qo+20)
(.’10+2D lb +25

- l4| 40

o Wy
(m) Find LS
w~(f;)u;>%;MfaNﬁ;)
(Ao 4|)
HLﬁilﬁ,ﬁ? > )

g2+ 40 4 +8‘0)
- (&owl 40 +€2

122 m)
12 122 7/ 4

v
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(n) What do you notice about the form of the answers to (k), (1) and (m)? Try to use the

various answers you have in order to generalize.

I have noficed hat when the power of L increases , it ie Just
multiplying - anothor L o the ancwer from tho previeus ' peiver o1L

A the power J only increases by 1. - @

L .’o\r\d‘tNl

when L2 = (25)(F2)(52), it 05 octuaty L2
ancwer will be +he Sme o n’\LAl‘t\Pl'dmﬂ (fz)atimts, and the

onSweer 8 (M:-Ja 13(.)‘

Tn port (L), whon L is o the poer of it only means

[Atl 4o

L3 x , which gies the answer ko AU).

(w) 5 when L ;sTo-'tJuzpow o,F 5 , 1t means

In P
210 : ”
D{’l} K} WJ’\JC’VL .?S (10' ::T) X ( [1) &ﬂd .l"’C (,Ul“ gnreS

US the Same Ontwer as +o  multiply ( 2)) 5 tines. Tha
122 124
(20 122

By fmkthﬂ at the previows 2 QKMPLDS) we can @ﬂnerah‘z@ a
€ n n
formula  which 18 L = (Ql ?l-) and when the po hrtr i $
n
crensed bLj 4 L, Hae -Forn’l Wil be J\n-{-l - (1;19,} )n—Hrf

andmer 1§ (

1 owe wort fed b s BT 2 15 x| -
L5x(?2')
(IQ? 12 (au
27 12 ' 2 |
= (665 %4—)
34 265/ .
Wis profs ot tevut L= ($5) pd
.LM‘ = (il?j)hﬂ-\ iS cemect.
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Bad guy runs and cop chases... “Catch me if you can!”

Part 2

This section is assessed against criterion D only. You should spend 35-40 minutes on this
section.

One day, a thief (T) stole a handbag from a lady (L) , the lady shouted for help, a cop (C) was
nearby, he then ran after the thief.....

T
It is given that the position of T, Gand Lare (3, 14), (1, 8) and (k, -2k) respectively, where k
is a constant. ' S

(a) (i) Express CT in terms ofiand j.

C=1(1,%) =(3,1% |
T = (3-0% + 9]/
- «Q:{_\ + 6:1:\ /. (

(ii) Express 7L in terms of i, j and k.

—

.-« TC +CL

= {3 ‘%\T + QL
= QL A+
= % +{bk-1)
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the value of k is -1, describe the meaning of this situation in real life. Show your work
briefly.

P K=-\, -
s L =08+ (6--07 4 (Can-8)k K

- 0% + -A{T “"62

LQLM k= -l , tus Suation ik /rea) (e L -~ S
means  +hat Yu are not  movyig Lorward but

actudlly being  pushed  backipfds .

A few minutes later, T and C met... they started fighting for the handbag. Two forces with
magnitudes of 15 1b and 10 Ib were applied to the bag. The magnitude of the resultant was
24 1b.

@i) Sketch a diagram to show each force in component form and the resultant force.

Page 11




(i)  Find the measurement of the angle between the resultant vector and the vector of the

10 Ib force to the nearest degree.

Hint: use cosine rule |jq_?%;;5¥§42(a] (b)(cosC),|

C2 = 02 4+b2 - 9a)(b) (cos C)

C2 = 154 10" - 2015) (l6) Ceos c)

(iii) According to the above situation, the two forces from different directions are applied to
the handbag, can the magnitude of the resultant be larger than the sum of the

magnitudes of the forces? Justify your answer.

——

Yhe magnituds of Hu resltant nnot be Ja:ger than He um of

: g nagnrtucle o tha
tha }Yiaﬂm—h&dﬂ_d f‘}[ tha -)(oru,u ecouse  magnrtuc |

{r)\?u,“ta H't ’E: f‘.*c?f’ 'tf\ﬁ V‘G—’QCA’ {L! f ﬂ‘\l r(‘S&,l ‘L{gft['rfﬁ

Page 12



(iv) What if the forces were from the same direction? How would it affect the magnitude of
the resultant force? Does it make sense in real life? Briefly justify your answer.

fl

gf Hhe 7[6”,,_5 were  Jrom  tha Soyng
o}t e resuwtant- Will  be L‘nf;’({*#{fd

"peffi 9 f Tha -J:,"cr ce

Nrection, +the r&&.aﬂ'ﬂ'uda_
pelause it offects e

Finally, L caught up with T and C, she joined the fight as well. The diagram shows the 3
forces.

201b
40 1b
™

30 Ib
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(d) The three forces shown in the diagram act at a point. Find the magnitude of their

resultant and draw a diagram to show its directions. Who would have greater chance to

get the handbag? S A
C

'1_>/
<

40lb

301b

4ok T

20 4 - L_-Ao cos 20° 30 cod B0° )
Q0 din 456° 40 9ir

( 20 cos 46°> [ -4y cos 20°
20 s, 45° 40 s 20°

- Jub)
[ wan ).
R {URAY + (h16)"

= 6.38,
Yhe  dpreckion 18 N 40.3° E .

)+( ‘3 Cos  &0°

Ut one whe wewld halo
the hm’\dbaS weuld be
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(e) Explain how this answer makes sense in the context of this problem.

Ukt answer mMake fense Th thp context OF s
the op oppled the most fore when chasing/
0{: the {U'dtj , So then he wewld hare the 9 veater
e handtmg from the

chance jn  gett ng

End of Assessment
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